Novel trimeric adenylate kinase from an extremely thermoacidophilic archaeon, Sulfolobus solfataricus: molecular cloning, nucleotide sequencing, expression in Escherichia coli, and characterization of the recombinant enzyme.
A gene coding for adenylate kinase was cloned from an extremely thermoacidophilic archaeon Sulfolobus solfataricus. The open reading frame of the sequenced gene consisted of 585 nucleotides coding for a polypeptide of 195 amino acid residues with a calculated molecular weight of 21,325. Although the S. solfataricus adenylate kinase, which belonged to the small variants of the adenylate kinase family, had low sequence identities with bacterial and eukaryotic enzymes, a functionally important glycine-rich region and also two invariant arginine residues were conserved in the sequence of the S. solfataricus enzyme. The recombinant enzyme, overexpressed in Escherichia coli and purified to homogeneity, had high affinity for AMP and high thermal stability, comparable to the extremely thermostable enzyme from a similar archaeon, S. acidocaldarius. Furthermore, gel filtration and sedimentation analyses showed that the S. solfataricus adenylate kinase was a homotrimer in solution, which is a novel subunit structure for nucleoside monophosphate kinases.